We have searched for evidence of soft X-ray absorption by hot metals in the vicinity of the Galaxy in the spectra of a small sample of fifteen type I AGN observed with the high resolution X-ray gratings on board Chandra. This is an extension of our previous survey of hot O vii and O viii absorbing gas in the vicinity of the Galaxy. The strongest absorption signatures within a few hundred km s −1 of their rest-frame energies are most likely due to warm absorbing outflows from the nearest AGN, which are back-lighting the local hot gas. We emphasize that absorption signatures in the spectra of some distant AGN that are kinematically consistent with the recessional velocity of the AGN are most likely to be due to hot local gas. Along the sightline towards PG 1211+143, PDS 456 and MCG-6-30-15 there is a very large absorbing Fe column density which is kinematically consistent with absorption by hot, local Fe. The sightlines to these three AGN pass through the limb of the Northern Polar Spur (NPS), a local bubble formed from several supernovae which, if rich in Fe, may account for a large local Fe column.
INTRODUCTION
Present-day structures such as galaxies and clusters of galaxies are believed to have condensed from within partially collapsing filaments of primordial matter. The legacy of the structure formation epoch includes shock-heated filaments as well as structures and these filaments should thread the modern universe. Simulations of structure formation indicate that around half of the baryonic matter at low-redshift lives in such filaments, shock-heated to ∼ 10 5−7 K (see e.g. Cen & Ostriker (1999) ; Davé et al. (2001) and references therein). Although more recent work by Kang et al. (2005) suggests that a a lower temperature component (T< 10 2002; Fang et al. 2002; Cagnoni 2002; Rasmussen et al. 2002; Fang et al. 2003; McKernan et al. 2003a McKernan et al. ,b, 2004 . Of course, such absorption need not be due to local WHIGM. Absorption by hot gas at z = 0 could be due to local Galactic gaseous structures or infalling High Velocity Clouds (see e.g. Sembach et al. (2003) ; Collins, Shull & Giroux (2004) and references therein). Even if there are no known local structures along the sightline to a particular AGN, the location of the absorbing gas is still ambiguous. Around half of all type I AGN exhibit strong absorption in the soft Xray and UV bands due to partially ionized, optically thin, outflowing, circum-nuclear material known as the 'warm absorber' (see e.g. McKernan et al. (2005) and references therein). Since the warm absorbers are outflowing, absorption which is actually local to our Galaxy at z ∼ 0 could be misinterpreted as a warm absorber outflow coinciding with the cosmological recession velocity (cz) of the AGN (see e.g. Fig.3 of McKernan et al. (2004) ). Confusion with AGN outflow is a worse problem for WHIGM at intermediate redshifts (z > 0). The few apparently robust detections of absorbers at redshifts intermediate between our Galaxy and the AGN rest-frame, e.g. Nicastro et al. (2005) could be variable (Ravasio et al. (2005) ) suggestive of an origin in an ionized outflow from the host AGN, rather than WHIGM.
In this paper, we investigate a sample of AGN observed with the high energy transmission gratings (Markert et al. 1995) on board Chandra . The uniform analysis of the data from these AGN and the results of the analysis, in particular the characterization of the AGN continua and the warm absorption in AGN, have been discussed in detail by (McKernan et al. 2005) . In McKernan et al. (2004) we investigated this sample of AGN spectra for absorption due to local, highly ionized Oxygen. Here we extend that study by searching for absorption in the vicinity of the Galaxy by metals other than Oxygen. Our aim is to further the systematic study of the hot local gas and to begin constraining the temperatures and the relative metal abundances in the hot, local gas. Table 1 lists the AGN sample assembled by McKernan et al. (2005) . Also listed in Table 1 are the AGN redshifts (from NED 1 using 21cm H i radiation measurements where possible), the AGN Galactic latitude and longitude (also from NED), the Galactic column density and the total exposure times of the spectra. The sample, including selection criteria are discussed in detail in McKernan et al. (2005) . The Chandra data were reprocessed and analyzed according to the methods outlined in (McKernan et al. 2005) .
THE SAMPLE AND DATA ANALYSIS
Here we extend the study of (McKernan et al. 2004 ) by searching for evidence of absorption by metals less abundant than Oxygen. Table 2 lists the relative solar abundances of the metals relevant for this study. Iron is the next most abundant metal after those listed in Table 2 , but there is a forest of Fe L-and M-shell transitions in the soft X-ray Table 1 . The Chandra HETGS sample of type I AGN . Columns 2,3 and 4 give the Galactic co-ordinates and the redshift of the source (from NED). Redshift was deduced from observations of the 21cm H i line where possible, since optical estimates of z may be confused by AGN outflow. a Galactic column density from Elvis et al. (1989) , except for Mkn 509 (Murphy et al. 1996) . The Galactic column density towards F9, NGC 3227, NGC 3516, NGC 3783, NGC 5548, Mkn 766, NGC 7314 and Akn 564 was estimated from interpolations from the measurements of Stark et al. (1992) . b 3C 120 is also classified as a broad-line radio galaxy (NED). band (see e.g. Behar et al. (2001) ). There is therefore considerable ambiguity in Fe absorption line identification due to blending. Furthermore, higher order transitions of more abundant elements can also be mis-identified as Fe transitions. Therefore we limited our search to the strongest absorption transitions in the soft X-ray band in the most abundant highly stripped ions (not O vii and O viii since we have studied these elsewhere) namely: N vii , Ne ix , Ne x , Mg xi , Mg xii , Si xiii and Si xiv respectively. Table 3 lists the transitions that we investigated in this study, including their rest-frame wavelengths and oscillator strengths. Once we measured the discrete absorption profiles, we used the extrapolated linear approximation to the curves-ofgrowth 2 to obtain a lower limit on the ionic column density (Nion), if a lower limit on the EW of the absorption feature is available. Such a lower limit on Nion is valid for any value of the velocity width (b) of the absorber. Where no lower limit on the EW exists, absorption is not significant (at 90% confidence). However, in this case, for an assumed b value, we can use the upper limit on the EW to get an upper limit on Nion. In such cases, we assumed a velocity width of b ∼ 100 km s −1 , since this is roughly the smallest width of a feature that the MEG can resolve although it is considerably larger than the average value of < b >= 40 ± 13 km s −1 found by Sembach et al. (2003) in signatures of local O vi absorption.
SPECTRAL FITTING
We used XSPEC v.11.2.0 for spectral fitting to the MEG spectra. All spectral fitting was carried out based on the best-fitting continuum models from (McKernan et al. 2005) . Spectral fitting was carried out in the 0.5-5 keV energy band, excluding the 2.0-2.5 keV region, which suffers from systematics as large as ∼ 20% in the effective area due to limitations in the calibration of the X-ray telescope 3 . We analyzed data binned at ∼ 0.02Å, which is approximately the MEG FWHM spectral resolution (0.023Å). This MEG spectral resolution corresponds to FWHM velocities of ∼ 280 and 560km s −1 at observed energies of 0.5 and 1.0 keV respectively. We used the C-statistic (Cash 1976) for finding best-fit model parameters and quote 90% confidence, one-parameter errors.
We proceeded to fit the MEG spectra for the discrete absorption transitions in Table 3 by adding an inverted Gaussian model component to the best-fitting continuum models detailed in McKernan et al. (2005) . The width of the inverted Gaussian was chosen to be > 100 km s −1 , which is approximately the lower limit of the instrumental velocity resolution. We fixed the redshift of the Gaussian components at z = 0 and allowed the rest-energy of the component to vary by ±1200 km s −1 from the rest-frame 1.13 × 10 17 EW/f λ 2 where N ion is the ionic column density (cm −2 ), EW is the equivalent width of the absorption feature (in mÅ ), f is the oscillator strength of the transition and λ is in A.
3 http://asc.harvard.edu/udocs/docs/POG/MPOG/node13.html energies of the transitions listed in Table 3 . The allowed velocity range is identical to that used by Sembach et al. (2003) and McKernan et al. (2004) in searches for highly ionized Oxygen absorption in the vicinity of the Milky Way.
RESULTS
Of the fifteen AGN sightlines in our sample, only the sightlines to NGC 4051 and MCG-6-30-15 exhibit absorption features within ±1200 km s −1 of their rest-frame energy at z = 0 at 99% confidence (∆C 11.3 for three additional parameters). The sightlines to F9, NGC 4593, NGC 3227 and MCG-6-30-15 exhibit absorption features within ±1200 km s −1 of their rest-frame energy at z = 0 at 90% but 99% confidence. Of the metals we searched for, only Ne, Mg and Si absorption signatures were detected at > 90% confidence.
Tables 4 shows the best-fitting model parameters for the strongest detections of Ne ix (r) and Ne x Lyα absorption features. The strongest absorption signatures lie along the sightlines to NGC 4051 and MCG-6-30-15 respectively, where at least one of the Ne absorption features has been detected at 99% confidence. Table 5 similarly details the best-fit model parameters from a detection of Si xiv Lyα at > 3σ significance and a detection of Mg xii Lyα at > 90% confidence along the sightline to MCG-6-30-15. Listed in Tables 4 and 5 are the equivalent widths (EW) of the absorption features and (in brackets) the improvement in the C-statistic upon addition of the inverted Gaussian model component to the continuum. Also listed in Tables 4 and 5 are the velocity offsets from z = 0 of the respective Gaussian centroids and limits on the respective ionic column densities as estimated from a curve-of-growth analysis as outlined above in §2.
Although the features listed in Tables 4 and 5 are statistically significant, the kinematics of most of these features could be consistent with origin in an AGN outflow. The absorption features detected towards NGC 4051 for example, are barely kinematically consistent with an origin in gas at z = 0, or indeed with an origin in the same gas (within 90% errors, see Table 4 ). Nevertheless, at cz = 725 km s −1 , NGC 4051 is very near and with a Chandra gratings energy resolution of FWHM ∼ 500 km s −1 at the energy of the Ne ix (r) transition (0.922 keV), it is kinematically difficult to distinguish X-ray absorption intrinsic to the NGC 4051 outflow from X-ray absorption due to hot local gas. Some or most of this hot gas may be associated with the warm absorbing outflow in this AGN.
Along the MCG-6-30-15 sightline, only the Ne ix (r) absorption feature is kinematically consistent with z = 0 absorption. The Ne x Lyα absorption feature in Table 4 (at +615 +295 −235 km s −1 ), coincides kinematically with the Si xiv Lyα and Mg xii Lyα absorption features in Table 5 (at ∼ +615 and ∼ +530 km s −1 ), but these features are not kinematically consistent with an origin in hot local gas at z = 0. Thus, we conclude that the Ne x Lyα , Si xiv Lyα and Mg xii Lyα features along the sightline to MCG-6-30-15 originate in a warm absorber outflowing from the AGN at −1710 km s −1 rather than hot local gas (see also McKernan et al. (2005)). Therefore, in order to study the hot local Ne x Lyα along the sightline to MCG-6-30-15, Table 4 . Results of spectral fitting for absorption due to hot Ne within ±1200 km s −1 from transition rest-energies at z = 0 . Of the four absorption features listed here, only one is likely to be mostly due to hot local gas (see text for discussion). Columns 2 and 3 show the best-fit EW for Ne ix (r) and Ne x Lyα respectively and (in brackets) the improvement in the fit-statistic upon the addition of the inverted Gaussian model component to the continuum. Columns 4 and 5 show the ionic column densities of Ne ix and Ne x respectively as estimated from a curve-of-growth analysis (see text for details). Column 6 shows the velocity centroid offset from z=0 (LSR) of the Ne ix (r) and Ne x Lyα features respectively. (log) Column densities are rounded to the nearest 0.05. we searched for upper limits on absorption due to Ne x Lyα by adding a narrow inverted Gaussian to the spectrum at −65 km s −1 from z = 0 rest-frame energy (to compare with the corresponding Ne ix (r) absorption). We obtained upper limits on absorption due to Mg xii Lyα and Si xiv Lyα similarly by adding a narrow inverted Gaussian at the z = 0 rest-frame energy of the transition. Likewise, for NGC 4051, we obtained upper limits on absorption due to Ne ix and Ne x by adding narrow inverted Gaussians at the rest-frame energy of the respective absorption transitions at z = 0. Fig. 1(a,b) at +725 km s −1 denotes the recessional velocity (cz) of NGC 4051. Superposed on the data is the best-fit inverted Gaussian absorption line model (from Table 4 ) and continuum (horizontal solid line).
Of the less significant absorption features detected (at 90% confidence but < 99% confidence), those along the sightlines towards F9 and NGC 4593 are kinematically coincident with their rest-energies at z = 0 and are therefore likely to correspond to hot local gas. A Si xiv Lyα feature detected at an offset velocity of −525 +450 −600 km s −1 along the sightline towards NGC 3227 is more likely to kinematically correspond to an outflow at ∼ 1700 km s −1 from the AGN (cz= 1160 km s −1 ) than absorption due to hot, local gas. We obtained upper limits on absorption due to Si xiv along this sightline by fitting a narrow inverted Gaussian to the continuum at the rest-energy of Si xiv Lyα at z = 0.
Local, hot gas versus AGN outflow?
NGC 4051 and MCG-6-30-15 are two of the closest AGN in our sample, at recessional velocities of cz = 726 km s
and cz = 2325 km s −1 respectively. Since the spectra of Type I AGN typically exhibit hot gas outflowing at several hundred km s −1 , the proximity of these two AGN, raises the important issue of confusion between absorption due to hot gas at z = 0 and that due to a warm absorber and the limited gratings spectral resolution makes it difficult to distinguish X-ray absorption features along these sightlines due to hot local gas from those due to warm absorbing outflows. On the other hand, the more distant the AGN, the more likely it is that absorption signatures at offset velocities very close to their z = 0 rest-frame energy are due to hot, local gas. The relation in Figure 3 of McKernan et al. (2004) shows this effect quite dramatically. Thus, outflows previously thought to be associated with more distant AGN, e.g. PG 1211+143 (Pounds et al. 2003) and PDS 456 are kinematically much more likely to correspond to hot, local gas. We note that the surprisingly high Fe column densities towards both of these AGN might be accounted for by the intersection of both of these sightlines with the limb of the local Northern Polar Spur (NPS) structure. A third sightline through the NPS, towards MCG-6-30-15 also exhibits strong absorption due to a large column of highly ionized Fe that is kinematically consistent with a local origin (Young et al. 2005) . The NPS is a local feature believed to correspond to the superposition of several supernovae and is clearly seen in X-ray emission maps (see e.g. Snowden et al. (1997) ) and in maps of polarization towards nearby stars (Mathewson & Ford 1970; Heiles & Jenkins 1976; Axon & Ellis 1976 ). An alternative hypothesis is that the NPS may actually be a much larger feature subtended at the Galactic center Sofue (2000); Bland-Hawthorn & Cohen (2003), although we shall not consider this hypothesis further here. If the progenitor supernovae of the NPS were rich in pure Fe, this could account for the anomalous column of Fe along these sightlines. We intend to investigate this possibility in future work. Table 6 lists the limits on the ionic column densities for all the ions from spectral fitting. Most of the results in Table 6 are upper limits, indicating that discrete absorption features due to local gas are not detected at > 90% confidence in most cases. None of the sightlines exhibited absorption due to local N at > 90% confidence. The spectra of three AGN, namely NGC 3227, NGC 3516 and NGC 7314, were too heavily absorbed at 0.8 keV even to obtain meaningful limits on N vii absorption. We found that assuming different values of the velocity width (e.g. b ∼ 50 or ∼ 200 km s −1 ), led to small changes in estimates of Nion in Table 6 , log(∆Nion) < 0.2 for b = 50 km s −1 and log(∆Nion) < 0.1 for b = 200 km s −1 respectively using the linear part of the curves-of-growth. Sembach et al. (2003) and McKernan et al. (2004) associate local, highly ionized O absorption with known local structures such as the Magellanic Stream (MS), Complex C and Extreme Positive North (EPn), as well as a diffuse Local Group (LG) and (potentially) the warm/hot IGM. Several of the sightlines in Table 6 can be identified with these structures: one (F9) with the MS, three (NGC 4593, NGC 4051, NGC 3227) are identified with EPn and one (MCG-6-30-15) which we associate with the NPS. In the southern Galactic hemisphere, the sightline to Akn 564 passes through the Magellanic Stream extension (MSe), but this may also be LG . Sembach et al. (2003) conclude that most of the high velocity (v ∼ 100-400 km s −1 ) O vi gas in the vicinity of the galaxy is created by collisional ionization. Furthermore, gas in the low redshift IGM is far more likely to be collisionally ionized than photoionized (Heckman et al. 2002) . Therefore, if we assume that the hot gas in the vicinity of the Galaxy is in collisional ionization equilibrium (CIE), and that the absorption signatures discussed here and in McKernan et al. (2004) are due to the same gas, it is possible to establish temperature constraints on the gas, whether it is local to our Galaxy or low redshift WHIGM. Sutherland & Dopita (1993) calculate NNe IX/NNe X and NSi XIII/NSi XIV for gas in CIE, so where there are statistically significant lower limits on an ionic column along a given sightline, we can constrain the temperature of local gas along that sightline with some confidence. However, from searching for seven absorption transitions along each of fifteen different sightlines through the hot, local gas, there are only three lower limits on ionic column densities. The corresponding temperature limits (assuming CIE) using the NNe IX/NNe X ratio are: T < 10 6.75 K towards MCG-6-30-15, T < 10 6.70 K towards NGC 4593 and T > 10 6.35 K towards F9. The sightline to F9 provides a lower limit on the temperature because we detect Ne x Lyα and not Ne ix (r) . Figure 2 , we show the sightlines to the fifteen AGN in our sample in Hammer-Aitoff projection. Crosses indicate non-detection of any highly ionized local gas (Ne, Mg, Si and O) along the sightline. Triangles indicate detection (at > 90% confidence) of highly ionized local gas (Ne or Si) with no corresponding highly ionized O. Diamonds indicate the presence of local, highly ionized O along the sightline, but non-detection of local, highly ionized Ne, Mg and Si. Filled-in circles indicate sightlines along which highly ionized Ne or Si has been detected (at > 90% confidence) and which show absorption due to local, highly ionized O.
Column densities of hot local metals

COMPARISON WITH SIGNATURES OF OXYGEN ABSORPTION
Of the three sightlines which exhibit absorption by local, highly ionized Ne at > 90% confidence (listed in Table 6 ), two sightlines (F9 and NGC 4593) also exhibit absorption by O vii and/or O viii at > 90% confidence (McKernan et al. 2004) . The sightline towards F9 also exhibits O vi absorption . The sightlines to MCG-6-30-15 does not exhibit absorption due to highly ionized Oxygen. In McKernan et al. (2004) we constrained the temperature in local gas from limits on NOV III,V II,V I and an assumption of CIE. Towards F9, we found 10 5.75 < T < 10 6.35 K. This is marginally inconsistent with our estimate of T > 10 6.35 K using N(Ne ix , Ne x ) in §4 above. However, the condition that T < 10 6.35 K along this sightline is derived assuming a b-parameter of precisely 100 km s −1 using NO V III in a curve-of-growth analysis. A choice of a slightly larger b-parameter (which would be allowed by the data) would yield a temperature upper limits compatible with that derived using N (Ne ix , Ne x ). The combined results using N(O vi , O vii , O viii , Ne ix & Ne x ) along the sightline to F9, suggests that the temperature in the local hot gas in the MS is close to T ∼ 10 6.35 K and that there is some velocity broadening of the hot gas along this sightline. The temperature of the gas along the sightlines to NGC 5448 and Akn 564 was also constrained by McKernan et al. (2004) to be T > 10 6.2 K and T < 10 6.1 K respectively. However, the absence of significant absorption along the sightlines to NGC 5548 and Akn 564 in this study (see Table 6 ), means that we cannot provide additional constraints on the temperature of gas along these sightlines.
POSSIBLE CONSTRAINTS ON METALLICITIES IN HOT LOCAL GAS
The temperature ranges derived from the ratios of column densities in §4 above and by and (McKernan et al. 2004 ) suggest that we can assume that most of the O, Ne, Mg and Si in the hot gas in the vicinity of the Galaxy is in H-like and He-like ions. If we assume that the gas is in CIE, then for a range of temperatures, such as those discussed here, the fraction in H-like or He-like ions is much larger than in other ionic states (Sutherland & Dopita 1993 ) (e.g. in the case of Oxygen ions,
. Thus, in a simple approximation, the largest upper (or lower) limit on the column density of the He-like or H-like ions of a particular element is ap- Figure 1 . Velocity profiles from combined ±1 order Chandra MEG data from the AGN in Table 4 , centered on the LSR Ne ix (r) transition energy (0.9220 keV) in the left column panels and on the Ne x Lyα transition energy (1.0218 keV) in the right column panels (dashed lines). A positive velocity indicates a redshift relative to these energies. The velocity spectra data have been uniformly binned at 0.3eV which is approximately the limit of the MEG resolution (0.3eV is the FWHM resolution at ∼ 0.4 keV or about 1/5th the FWHM at the Ne ix (r) transition energy) . Vertical dotted lines in panels (a) and (b) indicate the weighted mean offset velocity cz = +110 ± 115 km s −1 of absorption due to O vii and O viii (from McKernan et al. (2004) ). Vertical dash-dot lines indicate the rest-frame of NGC 4051 (cz=726 km s −1 ). The rest frame of MCG-6-30-15 (cz=2325 km s −1 ) lies outside the ±1200 km s −1 range of these panels. Superposed is the best-fit inverted Gaussian absorption line model (from Table 4 ) and continuum (horizontal solid line). Of the four profiles shown here, only the Ne ix (r) feature towards MCG-6-30-15 is likely to be entirely due to hot, local gas (see text). The features towards NGC 4051 are most likely due in large part to a warm absorbing outflow from this AGN.
proximately the upper (lower) bound on the amount of the element present. Therefore, given a lower limit to the column density N(X) of an element X, using this simple approximation, we can use upper limits on the column density N(Y) of element Y to obtain a lower limit on N(X)/N(Y) along a sightline. Limits on relative metal abundances in the hot local gas, allow us to compare the results with solar relative abundances (see Table 2 ) and thereby establish limits on the composition of the hot gas. The relative depletion or enrichment of certain metals can provide clues to the environment, formation and evolution of the hot gas in local structures and the hot IGM. Note that it is not possible to obtain reliable upper limits on the ratio N(X)/N(Y), since an upper limit on N(X) is potentially much more inaccurate than a lower limit (a firm lower bound on the column), due to the possibility Table 7 . The (log) abundances of elements relative to Oxygen in the hot gas in the vicinity of the Galaxy, assuming CIE. Values in (brackets) correspond to a solar Ne abundance from (Bahcall et al. 2005) . of additional columns of more or less ionized gas than those considered here. Table 6 . Results of spectral fitting for hot gas at z = 0 as discussed in text. Columns 2-8 show the logarithm of the ionic column densities of N vii ,Ne ix ,Ne x ,Mg xi ,Mg xii ,Si xiii and Si xiv respectively as estimated from a curve-of-growth analysis as described in the text. (log) Column densities are rounded to the nearest 0.05. Lower limits on ionic column densities are valid for all values of b. Upper limits are valid for an assumed velocity width of 100 km s −1 (unless specified otherwise) which is approximately the lower bound on the instrumental resolution. A choice of b = 100 km s −1 is larger than the values inferred by S03 for local O vi absorption features. a The soft X-ray spectrum is too absorbed to obtain limits. Tables 7 and 8 list constraints on the metal abundances relative to O and Ne respectively, in the hot gas in the vicinity of our Galaxy. Clearly the lower limits on the relative abundances in the local, hot gas are in general too small to be interesting, with a few exceptions. In Table 7 , the lower limit on [O/N] along the sightline to F9 is close to the solar value, while the other ratios are one or two orders of magnitude lower, which may suggest a relative underabundance of N in the MS. Also in Table 7 , the lower limit on [O/Si] along the sightline to NGC 3783 is close to the solar ratio, while the other ratios are significantly lower, which may be hinting at a relative underabundance of Si along this sightline. In Table 8 , [Ne/N] along the sightline to F9 exceeds the solar value by ∼ 3.9, and [Ne/Si] along the sightline to MCG −6−30−15 is roughly solar. The other Ne ratios are one or two orders of magnitude below their solar values. This again suggests an underabundance of N in the hot gas in the MS.
CONCLUSIONS
Half of the baryonic matter in the local universe seems to be missing. The search for the hottest component of the missing matter has only been possible with the latest generation of high spectral resolution X-ray telescopes. Hot gas in the vicinity of the Galaxy may be due to local WHIGM or it may reside either in a hot Galactic halo or locally in a thick disk and has only recently begun to be studied in the X-ray band. We assembled a small sample of type I AGN observed with the high resolution X-ray gratings on board Chandra and we have applied a uniform analysis to detect soft X-ray absorption by hot gas in the vicinity of our Galaxy. This study is an extension of our previous study of O vii and O viii absorption by hot local gas (McKernan et al. 2004) .
Three of the fifteen sightlines in our sample (towards F9, NGC 4593 and MCG-6-30-15 respectively) exhibit Ne ix (r) or Ne x Lyα absorption due to hot, local gas at 90% confidence. We identify these absorption features with the hot phase of local structures. Such local structures are either in the disk of the Galaxy (e.g. the Local Bubble or superbubbles such as the NPS) or lie above the disk in HVCs or other structures, such as a Galactic halo. Hot gas in a thick disk is expected to have low offset velocity from z = 0 (typically 100 km s −1 ) and hot gas above the disk in HVCs or in a Galactic halo is expected to have a higher offset velocity from z = 0 (typically 100 − 400 km s −1 ). The sightlines to the AGN in our sample lie well away from the Galactic plane (b 30 • ) and Chandra does not possess the velocity resolution to distinguish between kinematic signatures of a thick disk or Galactic halo. Therefore we cannot tell whether absorption is local to the disk, or further out in a halo, where there are no known local structures along a sightline. Absorption studies in the UV band with FUSE indicate that there is a thick Galactic disk of O vi , with a scale height of ∼ 2.3 kpc, as well as a patchy overdensity of O vi in the northern Galactic hemisphere from b ∼ 45
• to 90
• due to the Local Bubble and superbubbles (including the NPS) (Savage et al. 2003) . X-ray spectral studies of Galactic X-ray binaries confirm that there is a hot, thick disk with scale height of ∼ 1 − 2 kpc associated with our Galaxy (see e.g. Futamoto et al. (2004) ; Yao & Wang (2005) ). The column densities inferred from Futamoto et al. (2004) ; Yao & Wang (2005) are consistent with the limits inferred here, so it may be that most or all of the hot gas locally is associated with a Galactic 'thick disk' of hot gas, with enrichment along particular sightlines in the northern Galactic hemisphere due to local superbubbles such as the NPS.
There can be considerable ambiguity in distinguishing local hot absorbing gas and hot absorbing outflows from AGN, especially with the limited spectral resolution of the Chandra gratings. This is particularly true of some of the AGN in the present study. Two sightlines in our study (towards MCG-6-30-15 and NGC 4051 respectively) exhibit absorption features within ±1200 km s −1 of their rest-energies at z = 0 at confidence levels > 99%. However, the kinematics of the absorption signatures suggest that these features are most likely due to absorption in hot gas outflowing from the respective background AGN. Nevertheless, the more distant the AGN, the more likely that absorption signatures in the AGN spectrum which kinematically coincide with the AGN recession velocity are due to hot, local gas. This is demonstrated by the relation in Fig. 3 of (McKernan et al. 2004) . Two of the AGN in Fig. 3 of (McKernan et al. 2004) , namely PG 1211+143 and PDS 456, also exhibit absorption due to a very large local column of Fe, which is surprising. We point out that absorption by the local NPS bubble, if Fe-enriched, could account for the very large column density of Fe along the sightline to these AGN, and towards MCG-6-30-15 as well. Thus, hot gas in the disk of the Galaxy may account for much of the z = 0 absorption in the soft X-ray spectra of several AGN.
We assumed collisionally ionized equilibrium (CIE) to use limits on ionic column densities to derive limits on the temperatures in the hot, local gas. We find that in the southern Galactic hemisphere, the sightline to F9 through the MS yields T > 10 6.35 K, which is marginally consistent with our temperature limits from N(O vii )/N(O viii ) (McKernan et al. 2004) . Likewise, in the northern Galactic hemisphere we find temperature limits of T < 10 6.75 K towards MCG-6-30-15 and T < 10 6.70 K towards NGC 4593. For a range of temperatures, such as those discussed here, derived limits on the H-and He-like ion column densities allow us to establish constraints on the relative abundances of N, Ne, Mg and Si (as well as O from McKernan et al. (2004) ) along the sightlines in our sample. In general, we found lower limits on the relative abundances of the metals that are one or two orders of magnitude below the corre-sponding solar values (see Tables 7 and 8 ). However, we do find evidence for a relative underabundance of N in the hot gas in the MS along the sightline towards F9.
The question of whether the hot gas detected in the vicinity of the Galaxy is in part (or at all) associated with the missing matter remains as yet unanswered. The environment of the Galaxy is complex, consisting of satellite galaxies (Magellanic Clouds), tidal trails (the Magellanic Stream), infalling HVCs and outflows from supernovae in the Galaxy. Standard theories of structure formation in the universe suggest that our Local Group (our Galaxy and M31) should have formed from a low density filament of gas, the heated remnants of which should persist today. The local filament should be metal-enriched by outflows from structures that formed within it. However, the upper limits on column densities that we derive here and in McKernan et al. (2004) seem to be consistent with estimates of column densities from studies of Galactic halos in edge-on normal spiral galaxies (Strickland et al. 2004) . Thus, our first systematic (but hardly comprehensive) look at the hot, X-ray absorbing component of gas in the vicinity of our Galaxy suggests that our Galaxy is embedded in a hot halo or hot thick disk.
